Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


UNITED STATES DEPARTMENT OF AGRICULTURE 


_ BULLETIN No. 537 fg 


Contribution from Office of Public Roadsand Rural a cere OS 
LOGAN WALLER PAGE, Director. 


Washington, D.C. PROFESSIONAL PAPER April 21, 1917 


THE RESULTS OF PHYSICAL TESTS OF ROAD- 
BUILDING ROCK IN 1916, INCLUDING ALL COM- 
PRESSION TESTS. — 


By Prtvost Husparp, Chemical Engineer, and Frank H. Jackson, JrR., Assistant 
Testing Engineer. 


CONTENTS. 
Page. Page. 
AI TROMUCEION Sepa aec fase aise sieite o stesisicle sins os loe 1 | Table II1I.—Geographical distribution of rock 
Crushing strength or compression test........ 1 samples tested to January 1, 1917.......... 22 
Interpretation ofresults of physical tests..... 2 | Table 1V.—General limiting test values for 
Table I.—Results of physical tests of road- DTOKeHISLONOn sey. ease ene essa eis see eel 23 
pildunerrock ane] OIG eee ea ee nee 3 
Table I1.—Results of compression tests of 
rock to January 1 191723. .-e.t eee. et 17 
INTRODUCTION. 


_ This bulletin should be considered as a supplement to United 

States Department of Agriculture Bulletin 370, which gives the 
results of the more common physical tests of some 3,650 road- 
building rock examined by the Office of Public Roads and Rural 
Engineering to January 1, 1916. The office tested 396 samples of 
rock in 1916, the results of which tests are given in Table I, the rocks 
being classified according to their location. It should be noted that 
in a number of cases, in addition to other tests, the crushing strength 
of the rock also is given. This test is not made ordinarily when ex- 
amining rock to determine its suitability for use in various types 
of broken-stone roads. The test is employed often, however, when 
considering a rock for use in the manufacture of paving block, and 
as many requests for records of the crushing strength of various 
rocks have been received in the past year, it has been thought advis- 
able to give in Table II a complete record of all of the crushing- 
strength tests made by the office up to January 1, 1917. Following 
is a brief description of this test, as made by the office. 


CRUSHING STRENGTH OR COMPRESSION TEST. 


The compression test is made upon a cylindrical test ‘specimen. 
2 inches in diameter and 2 inches high. © Both ends of the specimen, 
which have been sawed at right angles to the axis of the cylinder, 
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and properly faced, are bedded in plaster of Paris. The cylinder 
then is crushed in a 200,000-pound universal testing machine. A 


‘small 2-inch spherical bearmg block is placed between the moving 


head of the machine and the upper surface of the specimen. The 
average of at least two determinations is reported as the crushing 
strength, calculated in pounds per square inch. Crushing strength 
tests are made upon samples of road-building rock only when especi- — 
ally requested. Of a total of 282 compression tests made up to 
January 1, 1917, Table II shows that 97 were made on granites, 
13 on gneisses, 78 on limestones, 42 on dolomites, 28 on sandstones, 

and 24 on various other types of material. 
The percentage variation in the strength of the 110 granites and 
gneisses and the 120 limestones and dolomites is shown graphically 
in figure 1. In this 


# le MRS lei g chart the per cent of 
a aes a Jeoerie ; total samples tested 
¢ ie Peed ae ee ee eae having various values 
ee cE Ed ee ie for crushing strength 
ei © are plotted as indi- 
é fa em amen gen cee eS cated. For instance, 
& ec eee the chart shows that 
Sa MoT UM 10 per cent of all 
2 (120|Test3) : : 

ui ammse oS granites and gneisses 
y tested show a crush- 
o Ohere; ing strength of 20,000 


pounds per square 
inch. Likewise, by 
summing up all the 
per cents to the left 
of the 20,000-pound 
line we find that 48 per cent of allsamples of granite and gneiss tested 
have a crushing strength of less than 20,000 pounds per square inch, 
which shows that the average adhe strength of this type . 
material lies between 19,000 and 20,000 pounds per square inch. 
Likewise, the average crushing strength of the limestones and dolo- 
mites les between 18,000 and 19,000 pounds per square inch. 
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Fic. 1.—Variations in the crushing strength of rock. 


INTERPRETATION OF RESULTS OF PHYSICAL TESTS. 


A discussion of the interpretation of the results of physical tests 
was given in Bulletin 370, to which reference has been made. Since 
the publication of that bulletin, however, a table of general limiting 
test values for broken stone for various types of road construction 
has been adopted by the office and printed on the back of its form 
for reporting tests. For general reference these limiting values, 
together with comments upon limits shown, are.given in Table IV. 
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No. 


9828 
6331 


9791 
11098 
11099 


10381 


10382 
10389 
10393 


5534 
4655 
4658 
4659 
4690 
5088 
11183 
4197 
5027 


5029 | 


3368 
5737 
4657 


TESTS OF ROAD-BUILDING ROCK IN 1916. 1 ay 
Taste IIl.—Aesulis of compression tests of rock complete to Janwary 1, 1917. 
ARKANSAS. 
Crushing 
strength, 
Locality. County. Name. ae 
square 
inch 
ThAMAt hee ere se eee eee Johnson <- == 22-2. - | Feldspathic sandstone........- 21, 980 
Bald t Knob 222.2 Ae eee ce WihTte See eree tee oer Sandstone 4- saa seas 19, 860 
CONNECTICUT 
One CORR San ieee ee ee tes | Windham: 5-22 pionte Cranitess hep ae er Bae | 16, 635 
Gees GOs e Se esee ce ee ee le Olas. 2 SaSeA SES Aor SRE 23, 290 
eee CO .Pos 2 ae See SR Ale alee ac Os cee (Gucci ee | , 200 
| | 
GEORGIA. 
| | 
Southeast side Kennesaw Moun- | 
ALT eee e eenee eae SMM aR eae” Cobbisee eee ee Feldspathic gneiss............. 18,500 
Marietta, 4 miles southwest of-...)....- CO ee \eBiotiteleneissaeae ne ance 14, 000 
Austell, 2 imal STON eee oat Sallosoec dO ete sae teee eGramiteemelSS= sees = see ane | 12, 890 
Blackwell Station, iaailenortholl ee doles ane | Hornblende gneiss...-..-..-.. eeeli7e850 
| | | 
ILLINOIS 
BMPAIras 2. oi Se see ase Coles. 6 sas. fsciz2 | ILAMeCStONE oe ee SES 2 17,300 
(RHOrntonbe Bees Se iene Cooksseiw ise seset i nolemnite Ma rarssaiire 2 xfs are tala SevBpatoe 23, 060 
idee Oe eet eee ea epee One aw eee (oe OO meee Soe kate Bo St. | PB ISR0 
METAS TCL Gls ee dient SCR a ih ges a scape CO ss eee | Arainlaccons dolomite......... 15, 730 
shunave SEE Sse oe ss eee Jonnsone=sese = DPAnAStONe sae eee eee 19,150 
Ree wesvillle sees eee one ll do. Argillaceous limestone......... 25, 780 
Bae Of ee eee enn See eral eee Os epee rb eM OSs tata? cmon ooo boule 28, 400 
EGA AK C6 Santee eet ea hae ees ae Kankakee=s 22 -- =: Dolomites. esses Se as A 20, 610 
Ses eer iy eens te Werte PO ee einen ie ne Ones mee nel aes EL ENTE TIO 
Paes CO Saas a a ee eee Onssaes ee PAreillaceous dolomite i225. 20, 830 
ates COS e ep es ie eS eee OOo erat re OTT a er oe 7 acter 11, 660 
tee ORE ee eae eet SRR ote in Be ON see sitio |e ie OO gama atot estat as cee see ee 13, 500 
Sete Oe Re ot eae OS Samah os eek * Argillaccous dolomite 221.2121 25, 850 
|----- OO ee Ce Sci t Sat, pee eee GOses3s Ss eee oe CO Sassi See EN as Bae 20, 000 
eee MORE es tes tee ee nen eee eee ei) alles th Ores veneer ee cathae ate soe te ue 19,800 
fees CLO ee ees Ce oe ses dotzazs tes Alea ee CO ee Stee ee ees aes 19,700 
Seite: LOSSES eee a rae ee Osta kee eal) WOlOMIMe seo see eee 17,050 
IL GIN Os See S Soe as BR Bar eee a dOpss eee Argillaceous dolomite........- 16, 700 
Kankakee sss. ge Sips See GOsss soe eee MoloMIeE ewe tenes wate Ae 11,180 
ANU COMA Benes Se Madisoneesss-pe oo: GUMES TOM Ge eee ae ete eae 15, 100 
BROOK Ville sas ee ee ee sD Ose an ees Argillaceous dolomite -.-..--.- 18, 640 
Pees (GI ese Re ae oe ee (ie aE A een ee (bya emote ne Sree ae 18, 180 
eAmninren eee ee en 28 Union 2.2.22. AIMESLONG |= heros eee eee 19,510 
UGG se ae Boers 2 See IWalllicseek ois eae Wolomitey a ssseeace sete see 8,130 
INDIAN 
| 
Logansport......-.... Re 3 Cassese een see IGiMeESTONCG eta cee sce ee 20, 350 
Greens burgests css is oe! Decaturseee eas iD olomiutes eee ea senee cs eeetoe 17, 960 
See a uli seaeen rere ee aS neers See GOza sees ees PIL IMeCSTONC Rea aan 18, 400 
ae ae Gore | d0-- | Dolomiticdimestone—-2 2 - ==. 20, 510 
WVESEDOLiereetts 4 Ss oa. 5, Seek GO see se Saeco. GO aes Ss aston ee game cee 20, 000 
Sime uilitey = pee ye ee \eepeean GOSSA Ee ase I UINEStONC eee see ae eee 19, 800 
EDINA SON Lee oe Huntington...---- Dolomite ses sjo5-5 5 sss ee 25, 420 
INTid Clie lteeee eer yeh | Law TENCO ese ee Argillaceous dolomite..-..-.-.-. 12, 250 
TEXENGL Cog bes at Se 7 ie EA Ie Coston ee oe WiMeStONC a ya aaet eee 6, 900 
Eesea omar TUR SOLS | Base Ose area ae OQ Mes aaa aie Seek ee ea 6, 450 
(CTeeNCASten Me was s assent Putnam sree soe aces GOS E ess Baan s ee ae eae 16, 000 
OSE OCC RSE Ne tyr sip St Nee Soe ple yee esas 0 ese er nes Se Beer ans Ane 14, 470 
Wap ashame eer eres ee eee Wiabashpeess==sser Dolomitic limestone.........-- 18, 790 
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18 BULLETIN 537, U. S. DEPARTMENT OF AGRICULTURE. 
TaBLeE II.—esults of compression tests of rock complete to Jan. 1, 1917—Continued. 
IOWA. 
Crushing 
; strength, 
eer ae Locality. County. Name. at 
square 
inch 
55255| Cedar Rapldsen- ae. assesses seoee inns: oseacea eee Dolomitic limestone.-.-......-- 19, 950 
90260) ) Wa iGrande. a. 2.2525. sesaaes eee Marshall) Sj. 9282) o2e GO 5- Sean aha ae See 14, 850 
KANSAS 
9599 | Fort Scott (7 miles west).....--- Bourbon =.= | ILimMeStone) brecela ae soe eee | 7,380 
KENTUCKY 
SOO ome eTIT COLON Ee ae eee ee eee ee eee | Caldwellzasste= =| | Dolomitic limestone Brats Sis a | 23, 860 
7168S) | Cedar Blather neem eee Saee One winwanpeys: Argillaceous limestone........- | 25, 720 
ROYAL | [NTE R OME s oo ek cocosoueseasods W@anrlensaase seer ee imestone 2052 Aah ea ee | 14, 900 
5922) Carter... 90- ee ea | Se doxs> one | Siliceous limestone ............ | 13, 400 
| 
MAINE 

1OZTOONorthe ay sateen: eee eee eee Rrankdineence nce Granite! = en ee eee ee 21, 260 
(A387 2S wanes Island se0eepeeeee ee eee IEBINGO OS 6 Soscce Biotite eranitesse es seee ee 18, 400 
9997 | Somes Sound, Mount Desert |..... GOrstee oe Sece Granites So5. oo aes 19, 780 

Islands. 

TOPS3S |lecooe do BEE E PPR He RHASE REE Goce ue Saal SONGS COE sees Sas 0 Ko a Die tc yee ee 19, 220 

A O23 4a) 5 52 SOOM eee Sek eee een sega tes | See GOL sence ae ae GO penance Stee ene ee 24, 700 

10988 Ship Harbor NE wh Fins PE ais eters |etaiace (oo lars, ote Eee te GO Se os Ps ee 28, 650 

TOOSO Ne Si SOL se Bs. ee eee | ace COE ee ee be eee GOs. 23ers 26, 500 

10990 |....- a Lp TENE Sr SSS Ae oe eel eee GOYSSS SES Rees GO Sasa ee ee See eR 32, 450 
$7453) Vinalttiavens22-- eco aes e eee KMO RA so oes ees Seer Gorse ee ee eee eee: 20, 020 
$7685) Ste.George... 5282 Sa. see eee Sl oes GOL stescses. o2es8 GO: 1 oS ees eee 22, 800 
S769i aVinalebavenwe yee eee ee seen GOB S225 Soe | She GOS ed eee So 20, 920 
O7S81F 1) St GCOLgesse ee eee eae ena oases G02 2 oe eee GO a ee aa ee nee 18, 780 
98600) CO esc See ee ae Seer eeere GOL. sce DAS Slee GO sense et aa ee 17,150 
9996:|| ong Covee-: 2. eek eee eee eee COLE 2E SASS ieee 5 (0 papa aang) ei Cos Bae ae 17, 540 
WW eWAbTRILIS EAE, Sa. So oe honccoseacullescad dos 5 eee Biotitieeranites= 6c eeeeeeeeeee 21, 220 

LOZAG Son gi GOVE ee ne ae renal een Goes eae GO se Ee 22, 500 

TOWARD) | Ames COs ee ae See es cers | atten C0 (oy Ae see "Granite e503 re ee ae 22,330 

LOSGO SG Gor ce ye eee eae ear al epee (5 Vay ie iosers GOS Ee eee cee ae ee 27,050 

LOOLS sie Vanalsbhavent ease eee es | cee i Lo SPp ee Seas Biotivelgranitess sesso. eee 21,650 
74390 oRrankt Ord se: eee ee ee WialdOsinansaec cone hoeee GOs hh33 eee 20, 600 

MARYLAND. 
5611 | Mount Savage Junction......... Allegany. 2 osc. Siliceous limestone..........-- 34, 920 
ASS4 A MATEO CLICK 2 os ie eR er ae Frederick. 22. -.- IimMestone oe sss k eee 17,580 
5694 | Havre de Grace............-.-.- Harfordes2 see Gneissoid granite.............- 34,410 
AES Naboo GOs eee Se Eee | ee GOs IA Se a: Sericite;gieiss.. 22-2. 25 Ssesee 20, 090 
5696s eee COS er rs ee oa La ee eee Bees dose cere eee Gneissoid granite.............- 21,670 
NEO [eka CO ee eee o Be eter GOEM eae e ies AIM pHi POC sees eee es 34, 380 
5698c]5 ee dozees: Be Aare oe se ae] Meee COS eee eee Gneissoid granite.............- 35, 210 
SOOO RIEteee GOR eaten Lok ates | ene GO). yaa Ee ee 0S Se eee eee 22,190 
MASSACHUSETTS. 

10288 '|\OtIS. eae es ce ee ances ee Berkshire ese sso Granite: 2) oo. 3 oer 18, 260 
6891 | PROCKPOTE Msc see eee ee eee ae IDSSOxS a2) Woes See Biotiteeramite oso eee 22,370 
6892 }..... 0 Ce ER See pee Ee Se eel ape GOs 5 ca cak ete | oe see Oe: Sikes i eee 23,610 
TER} | CO ease ee aero (0 (0) as Seg Cl ee a COE. See ee eee 22,670 
6894 |..... GOS See ea Cee ceaea ee CO (OR eee ae | eal dose oe ee ee 21, 600 
S965 2520 e DOS See ene cae | Pete doe Seo secieeebeeee dol ages ae 23, 830 
9649 «|: Gloucester [Sh o4 Jose a eA ee does 635.28 Granite yis: 5.8 hee eae 19, 580 
9650 |...-- co Coa ee pence ses te A GEE ee Gow feet MEE eee ee dot. (2 ee Re eee ee 18, 130 
C6514 ROCK POFUase. soe ee eee Be SO eee 0). 2. Se Soo SEE go 1 kh i ee te 22, 390 
9652 |...-- G02 Shea eee eee eee Coe eae eae Se OR ack ee ee 18, 780 
9671, ||| Westhielde ase: ses eee Hampden......... Altered diabase ie xe sees oe 32, 850 
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TasLE IT.—Results of compression tests of rock complete to Jan. 1, 1917—Continued. © 


MASSACHUSETTS—Continued. 


Crushing 
3 strength, 

oe Locality. County. Name. eee 

square 

ine 
SRG De AWiestiord ters ee ese ees ess | Middlesex........- Granites es Sie ek ee ee 13, 980 
8874 |...-- GL eee RS aie Ui ic ok anes | Meare dopa kee ase bean: GORE pase eh Bae Ney eee 7,000 
Se Mi lesdec CO KOS SS a ee mt CA PPA ee Re Co La pet sy Sea BGO Ma tems Sema Ue Pade Se 16, 250 
5988 | West Auburn........-...-.-- eee WOECEStCE=S ase oe IMA Cas eNEISS 8s yeaa er 21, 950 
MICHIGAN. 
OQ988ni MONO Sea ee e eee S e IMonroeaeee ea Argillaceous dolomite......._. 11, 750 
959335 BCalertenss soja ae SN ees Presquewdsles222242| PILIMeStOne@ sass asa 10,300 
MINNESOTA. 
NGOAE | SURO S Soe eee cur cosa bedeoos | Winona see se Argillaceous dolomite ......... 16, 000 
MISSOURI. 
Goon eCOChClOnt ets ears ee ee fae Boones ese a yintestonen sea. ee a we 13, 900 
HOGS Wiest eibIme.* W2e3 sas estes 2 se CSS oe ie, eae Lene GOES Sa see eae ee sas 16, 690 
OSTEO WECHC Yen ese ee ee COODeiEEEE =e eree Argillaceous limestone..-.-.__. 14, 900 
NEW YORK. 
G45 Gla) pee ae ooo eee eee Chintonea 2s Plagioclase gneiss. ...........- 18, 500 
GA5S5 GC) PRR EAR SR Sree ee ee eae LL, Bae OAS apes aaa Byroxeneeneisse:22 025,05) 220% 20, 500 
SS CpLuLes |e (Cli) Peer rete eRe ee eR AN Scie o's coca te IDWNUG WS secccctoc DOLOMITES eee Santas eer es 34, 450 
BAA Came locteae nes Meee eee sae Se ein Cs CaaS Sen sash tll be ag GO es Moe eee eee nee 29, 050 
5872 | Akron Junction......- eats Peel aro Drieken sero SS eke Cherty limestone....._._...- ae 16, 700 
Shi Tal mGlOwverswillet na5 earn tae INDO, oa oeenooee IBIO PILE aM eISSeep ee = ese een 14,585 
At5 7) Mlexandnia Baye. - 22-2255 2-55. Jetiersoneeere seers (Grenier ee ae ee ee 21, 600 
S833 5s oe dO easier ee eee na eR ar s DOSE Sees tee Cais Naepoer Do yes nes 26,180 
8902 PO LO eee rs Rice it gen RPS So an OMA A eapeenl Rano doa wee here n SO Re San tee ae 14, 150 
GI295 | =e Gases e rr Senet oder eeee down sess: Teele as GONE SS Mee Galen ee 14,390 
9130) 2-5-2 NOPE ee ee ere ee er nary ell freed CUE COW ee se yee Gneissoid! granite ss. aes e 17, 600 
FAS Tease GOS ee ere ek nie eles es dowsheess a Granite nape sie eee 27, 200 
102365 ease CO CO ee ee I eel ea et tes eae dos setece css Biotiteeranitens sess eee ee 28, 130 
TQOAZE PAU DION Sar ee cee eee Orleansee se sseeeee Sandstonetestace es eee 29, 000 
SUAS CD) Sere esi oe rey Seen ae ee Rockland =essss = Gabbroitic diabase............ 31,300 
SOLE eee este Series ee es gee lhe CORE Siliceous dolomite............ 22, 200 
1O(O1s | SkopkintOn= ees | ee St. Lawrence... Sandstonerenen yan sn ov edema 35, 240 
PNVS2s eCallicoon: ss ess so es! Sullivan’. - 22.53. Feldspathic sandstone....._.. 22,620 
TVET OTE | j 46 CIWS) 25 doe a rea] bee dossete ae sees see CO ras de lees ie eames 26, 300 
THOSLISVorkto wn’ Susser hee Westchester... <--- Granileenme parents nec mean 16, 200 
NEW HAMPSHIRE. 

O8OZG Ee ManihOrons eee ec ck eke eee Cheshire 2373 Granites mete jee ei an 15,615 
9894 |..... One te near ee se cee | eae GOs Gas se aete e sees ORE Gansu mente See sau as 15, 250 
O89 5s ET Oza iat eee see Bee ee COLNE Pe aes SENS 8 Spiers eer GOR Feers tee oe net ye ree 10, 830 
TDA SMG Seis sees Se ee ee Sete eres Maobonmoaedens|bS5e Ca OS SN ae 26, 100 
SRT OMe MeHOnday. pees aia ee i ae ERIS DOROS= a eee eee CO aye sere aee ene ae 15, 050 
OO1OR Eee Ore ee ee tea OE PLE LE GO ese eS BIO Live Slanivewe =.) ee eee 16, 640 
9011 |.---. GO. Ss eke ee ce oe ee panes Nagas GO ee NER pase CORN see ae a ee ers 14,870 
90125 | ==... CO Seg es one eee Reto GORE e ese. |e eee GOW ars sete Leen Soe 18, 230 
GOS CONGRESS Merrimack......-- (GEN OUNR DC <b Ae Rees Sane ee pa A oe a NN 16, 600 
9036 |.-.-. epee meets core otk ca ne Ts CO Rarer Nee hers CS See oce seabuase te 13, 420 
US yl ie Ohio AS i) cal ras a A ig (Oa CLO Se Oe Ea a GO eCity cae 13, 900 
S81Oseea ORE ane en UP Lata Bailie cis GOK areas lin ee GOs seca ee Ae 15, 100 
S90As PAUIEMLO Ws, rege ok. sven oie CORE ESE I GOS ak ecd ee Sere ee 18,110 


1 Exact locailty not known. 
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Taste II.— Results of compression tests of rock complete to Jan. 1, 1917—Continued. 


NORTH CAROLINA. 


Crushing 
strength, 
Serial : : pounds 
New. Locality. County. Name. per 
Square 
inch. 
RI0G "(Ese ae eee ah tas OCs 2 oe eee Worsythes. 225252 = GraAmite shee See 13,140 
SIO Zi es) eves oe berices efoto ee eh Hae G0 So ee Hypersthene sohbet Ey ere ae 11,880 
8682 | Spencer Mountain........._..... Gaston eee Feldspathic quartzite........- 31, 520 
SSSTo se GASLONIa oe 5. < ss eau Smell COE eee Quartzite yee es ae eee ears 17, 100° 
857Galp Mooreswille-2s 250s ee iredells\e 5. eee BiObliG SEAMIe ss 2. eae eee 26, 000 
5S Sala eee oon a aR ee McDowell ees Sandstone@vcces. os Sas one nes 22, 600 
GOSS VELISO Miia od oS) aes ee eee WalSODis ee cese GEATTILG Me Stee ears acer 16,070 
EMU || [SUC Yeen ee a eR re ee ees Ge Rockingham...... Granite eneissesc. = 62a ae 23, 220 
AGG MOANSDULY.- canoe ene ree ee Rowals: 253222. Granite=—2. =. Baie Scenic ae fins SSE 
98925 (Granite Quarry ee eel eee dO Cae eee |e NO Ome se eee eee eee 21, 130 
10306 ! Granite Quarry (near)..........|.-.-- GO sess Hees (0 Ko ue entree Meg an ae eee 2 34, 860 
AN 0) BEER n gE SORE Sen conta abner Bobo OGRE eared sel Base Oho seeceer sre aseeessslsl2 20, 930 
OAT eC sn ok cee te Ae Ee NE rae tAl en ey Laren DERE AR Se Ceo R A ah 2 23, 580 
EO AC) iebereecaoet scenes ao eatesSoSe| boc UO beeck sececess} choes (Wee Sacoosssseoresssesecece 17, 800 
TINEAUG) AG) pees se Serer aoe: anal Ree GOs su eee COREE Sse eae me ar an 26, 400 
GOh PS BOStIC 25% eke sae = tenes Ruthertord:420=) | Bletite gneiss. ae eee 16, 100 
BAD Zell SMPOUEINE sAUTayis ess acre eer seed cae SUELY cr oases eae Granite [3.2 Seek 18, 400 
ASS Nea k Oise ee OE aaa eee GOs sues hoe oA ee Sanat ae aS ivy 15, 200 
SO0R 1S: GO RRC ge Ae Gos. sea ae O58) 2) cae eG eee 5,100 
9048 |..... ee tern ne aie Sele A ioe be Gore. ee Ae Ca ean eye Nie er IS a4 16, 440 
84195) Granita (near) --s22. 8) eee ee Wake ose Biotite eranite= 222. - eee 14,160 
SSO Zul HWVSC 222. See ta Bete beak nen gue Warren jceeeo ok: Granite te 22 sate eae ee 18, 240 
Salts |ledoad Osc see ek Te eR oe ek ein 0 One seman ee ao eae Qeeccedsoescscesscecccesse 18, 560 
Gay LIN BCA) em eis ine eee ee ere en a ee Vaneey.2:.2-s.< Quartzlte. 525 553-/50 = aeseneese 12, 900 
OHIO 
A694) OSbornG. 2: aeee aaa en eee OlarkesSs-e oe | Dolomiticlimestone..........- 8, 690 
4605 1. Springhelde yo: sees eee een sees ozo ee |} Dolomitezss 2°: #2. cet eyese wees 18, 960 
GOS On Clewelam dt yay iaee Migeye empiet otc Cuyahogass- see: Grantted< Sst sone ee epee 31, 790 
OO83 eee Ge piel eater cae Perce Wr at dol eae leeeer Oiii aero eee ek eee 27, 900 
G28Aa ee GOS os eee aed perme) pean eee COL Sis seefer es INE ee do. ada es 6 Ee Caan 24,790 
G285. nee Osos Se een ee Gon se ek paaeee Oo Ss sn iae ee a 26, 990 
9459 |._... OS ere ate Sales oe OE eee pea dO= See se 24, 900 
4378 panicky AS Ronin ses eee TIC ot ees Ibimestone 12.65 sje seateeee 19, 400 
ob aalics: eG On eaten ac ate samara eee dO! a5 ee ealaes GOs soo ets Ca an ee 21, 850 
5753 Castalia Shoat Roe nyse cee I eH ACE Oss 22 eae Dolomitic limestone.-......... 18, 530 
6055: |25-2- ORI oe eee eae cafe as dO:cata gies EAMCSLONE 252 ba ena 20, 810 
6056s), Akron gunchion: <= 40.2 Joseae saan alone 0s sso oe Cherty limestone... .-.-=.4.-2: 31,180 
505ml afar ple Ghitive e555 eee ramlchini eae ‘Limestone’ 245-260 ae a eee 16, 75 
B5OG bens Oe eae the Oe co eet ee al epee Ole s Reese COM ac Soe Hie eee he ee 12,350 
R630 M@OlumM DU SEs tae ea sores ee ORs yo saan Ferruginous sandstone. ....-_.. 21, 800 
AGOSa sb abLersOne ene. 62s. sae ee ee Hardin pees nie aD Dolomite 2ccSrs Sac s te eee 11, 360 
Hodes WO UMP Res Soe eee aE rn OW ce seeder aes eee Onn = joann sla Toa ee 25, 200 
ATO 7, EUS D ORO she ee ee eee Bighiatid Hora eet Cherty limestone......-......- 15,590 
8347 || (Clatksheld oy ose ae eae UBOD Soe a eere Calcareous sandstone-.....-.... 9, 490 
AGA | IBite Systane sac oeoabeseesecoue OP Ane eee Argillaceous limestone ........ 16,380 
6054 | YAU GET oR eae = Mepis Ese Ns | IEWGaSa soe. peeeeee & Siliceous limestone...........- 25, 480 
605'7a | sEtollan Gees ee eye ores | See COicess bps Argillaceous limestone ........ 19, 430 
8402 | Toledo, 10 miles west of--.-.-..-|.---- d0.2-5-2 <2 =" | Dolomite... = eee eer 11,600 
10537 plays re este ei ys wk tee Rape B Manic Lele wel Sake Out cces FoR ee eee 9,810 
TOSSSe bee owe oe ahs 201 LE eae ee ee eee ee te ee GO. Re ee 15, 150 
6052 White ROCK me Petes ais en ae Ottawaess ee aA eee GOist cee ne Be See: Sa 16, 620 
9945 5 |SRockyeRid geass os see oe lee QE ores Sarva enone DO ee aes 13,30 
10539 | ¢Ne@wabaris ay bee o2 eos pee Prebletetian teats DOs Mees EERE teers 16, 480 
5556:|| Bloomvilless: 252522. 22s. 5228 Seneca. tsteno sie Inimestone ae 6 52 2san 20, 25 
5505" | Middleportsesces sta neces eee Van Wert." 2. Dolomite S32 s2s-ss- 2s eee 25, 200 
OKLAHOMA 
3388: | "Granite 2.52 te Sees Gréerss see ese Granite .2 3250425. 28s eee 18, 000 
PENNSYLVANTA. 
07186 \ Granite 52222 neaeeaer ee eee Ad amciesseee ener Gabbroitic diabase............ 23, 440 
5602; | PELyn dina. ses aes Bedford: o.bes Impure limestone............- 24, 150 
5603 |.---- GO 5251 ions 2. eee ees eee lsecee GO-t 252 Sue Siliceous limestone-.......-...-- 21, 860 - 
6632.4 sBITdSDOLOss ee se cceeen eee eee Berks ue seen Altered diabase............-.. 39,215 
1 Exact locality not known. 
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TESTS OF ROAD-BUILDING ROCK IN 1916. 
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Continued. 


Crushing 
: strength, 
pet Locality. County. Name. ae 
Square 
inch 

S124, | WuMiatatss2.222 2520 = Le Blaings:.e eos se. ere taveous limestone...-....- 15, 480 

SZ a) Sie eee ee a ee eS de | ea ORNS Sayan tae oer oO Ode te Ea este i. cri h eG 20, 880 

S625) iElazard 263. ie sie eb. 2 SA a! Carbons22 22522828 Blast- aes Slagiare eee see 9,000 

BOTSu ln ()oksee eee Yas Se eee ss Sa eas Be Be asta oe Pyroxene quartzite........... 31, 800 

TRAE CS pas Sete eae eye ett ns ata Dg ea 8 ee Coe ee eee Mica schist Rk ben es hort Seer 23, 500 

(UDO) peace ses aose daaescocasccubeecacl peaee Oe Aes Glance. -COr ian sien. se eee at 23, 900 

B78 mo alOnacenc a shee sea ee ene Chintoness=22 = eee Meaineoous limestone: ......- 18, 710 

SAAS i OR Ra ne aie = ane Heese SY Dauphine. Siliceous limestone--..-...-.... 26, 500 

S806 Deets te Ss eee ice earn | Se GOs see imestones a ees. ove ee 8,510 

SAD TAT) sai nOELs aA RT BAe Mod oxes. 2 eee WO dos ke eis! fer ieee eee 19, 250 

SAG DH EL) ec eee ieee poets Sh oe unenne eee HR Se dont eet Siliceous dolomite..-.-........ 9, 640 

S04 9h | heehee ee Lae dy eee eae Ferruginous sandstone. ....... 14, 150 

5771 | Indian Creek Station...........- Hayettenssseee: ase Calcareous sandstone.......... 37, 740 

60978 PBidwellivs. hie ine aoe ee ees ee Goss ee ne panes i oue Bebeye Seino Sia else ae 13. 450 

9347altConnelisvallesee tenes se eee eee alleee oe Ose eee ean eae Ouse ete oes sya ee 26, 050 

HOO AT Wate OLhCetseae eras aoe ne Huntingdon... “| Feldspathie sandstone....-.... 22, 330 

ES || NWO Hl sake ee poseossensaeaces Lawrence... .5-.- UIMESTONC Es oases Shee 27, 500 
TOSS Montourswille sae e ee ee ee ILVComingess-s. 5. - Argillaceous limestone..-.-.... 23, 460 
1OGTOMMICTSE YEO NORGE etree eae eee oral see dowseiaeeu ee: Siliceous limestone. ..-...-.... 20, 360 

6153) | PeorterLownshipess= <2 assneer eee doe eee sees Argillaceous limestone......... 28, 580 

Ol545/ hee GOS a ie ermsiot ee aici dO saan | eis Oss See ererseiwerc mee 26, 860 

G55: |Pese- GOS ete eee Bact anak ooo ene se (0 KO a ees eed [eee 00) pee A OES eat euE rE 18, 610 

HED |acese See a ae eee ee Sena oe OEE reer te aes COMES Ue ea acer Sea 22, 930 

BEY) |Iescae LO eeu eee ene ae lin gS Gouge eee ae iunestOne acess eet eee esse ee ee 21, 900 

iis aoe Ose ne Re URN Ee GLa es Ses eee COueI Ee tue eae ks oie 14, 160 

29807 | eort Alleghenye==s2- 2255-55 McKeantesesseene Feldspathic sandstone......... 9, 680 

SO2ZRIE(D Bee eete seer eee eee eae (QR eee ae Ferruginous sandstone. ...--.. 12,130 

SOZS eer eaaries os bee ems eases sas CE ene eat NO oe bake eek 2 eUEU MNO eR eR tee eit oe 14, 000 

S024 9 nae e cto tee Me crele teat eee ne eae (Qa s eas eae |S dO scesee Bo ewen ates See 12, 480 
btLOOa Oh Olas eet eee cee ee ee se GEA Co aN eng seyeanees Heldspathic sandstone......... 25, 250 

O8i2s PELolmesb urge eres seeee se se eee Philadelphia -....- iBiotitesmeisss=s--2 22s see 21, 530 

S245 MCS pad den: esses ee oe SOWMORO -sasgsce5e Sandstonesie--e sees esca see 26, 900 
LOS4 5p (Contliience seas =— 52 ane enleee se GUO ste Seam Es Calcareous sandstone....--.--- 24,790 

So 0M peegbOM OMe een ee ee Wiay nets are ere Feldspathic sandstone......... 26, 340 

5605 | Blairsville Intersection........-- Westmoreland ....| Siliceous limestone...........- 32, 560 

7428 ORK Rs settee eee eee nee PEE OKs Re As Doloniticmarblesce-ce-ssoe- 27, 400 

RHODE ISLAN 

8867 estenlyasat eee ae wes oooh Washington....... GTaANit Ose eather eae eee 11, 740 

BS6Scceae OES ee RE SPI, Relea ae ewe GLOSS see es eral hae a opera ema Sure tee ari 20, 300 

8869 |..-.-- GOs eee te er herin es ene ae ewe GOs. es eee ae CO Looe Ea Sierra eins is eae ce ANG 20, 750 

SOUTH CAROLINA. 

8389" | Wailliamstowmn-.----22=------2.-.- Anderson... .-....- Gilani (eet see ee 12, 990 
HHO Sup Rl OMe. a ie oe eons ec Hairheldiea te seee ale sacs CO Se ae eee ten eye 29, 180 
5586a |----- OSE Ba eise ee oot ipe es enna GOs ser leeeese GOS ee siesta aes 25, 790 
5586b |----- MO zs rhe eect seen os es soa eee COs S55 ee Saha GO pees Aerials sts els Sis ss 19, 240 
5086¢ |--.-- (Os 5 stS nae so sbedopsosesonced|sesoc Cl) 5 ies ents aae ee QOS seh Ma See see eae 33, 880 
10531 |..--- GOs eens sane se sono Sse0edlso55e Ose Sees Biotite granite Rear OR Soe e 25, 540 

TENNESSEE 

Ep Ole | eC tlaniyeersra sense os clajsreciele Cantera see- Gas: IimeStonessehee setae eee 22, 750 

BHO Zale iba wiebanSee ses ae See 2 ee Je lensoneyse esas as eee GOs See Spee eee 21, 730 

5004 |.---- (LO yet oP sss eS g ohare a oe COs eee eens Be: GOs eee aertie Siac ee 28, 340 

5903 |-.--- GOS Ene eels Soe eee ese GlO)S Gaea seem Dolomite see sa. sues eee eee 38, 070 

Gbsse pen oxcvillOse.< ht. 42 ease aise ne KET O Kees reese seta Moarbleiecoesae tee se se nee as 17,970 

VERMONT. 
5543 vest Wraliltinetordeee eens | Rutland =! Altered diabase=:--.2--------- 16, 800 
BAnhOle ete sane Monts eee ease | Washington.....-- Granites ees eee ere 19, 566 


SESS 


1 Exact locality. not known. 
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TaBLeE II.—Results of compression tests of rock complete to Jan. 1, 1917—Continued. 


VIRGINIA. 

Crushing 

Serial See 

Tla ; pounds 

No! Locality. County. Name. per 
square 
inch 
S804) Alberni Pete ees eee Bedford.--.---.--- Graniteveneiss_2o eee 13, 820 
10344) | Dynehburee 3.25058. 23 2 seen ce Canipbell_< 22. - - Quartzite: 6 Ses Sis See 25, 885 
GI96 | PG e eae ets oe ak Os Se Dinwiddie. --..... Granite =* 225 ue Ses see 13,150 
4900/4" |; Broad Rian) sa eee BPanguier Ss 2243-22 Ua tZe- eee eee 28, 400 
4900B |..--- Oe sae a a eee ee GO ee E pid osite = —- 23 Jee es es 28, 000 
SOW EStrabhmored.2— - 2 =e eee Fluvanna....-..-- Chlorite epidote schist.......-- 13, 210 
5678 | Eggleston (mear)---.-..--..------ Giles: J Bees Dolomites 2-= 2434 2 scene 45, 690 
5924 1 “Boscobel : 2... 22.2 bes a8 aces ee Goochland - .-..--- Granite: gneiss-2.20: 52 72 \b5 13, 550 
6615 | Korah Station. = .--..-.----.2-- Hiennico@re eee 7: Biotite pranite ss. 5 ee ee 20, 300 
5925 | (Green Way-: 4245s a2 eee Nelson ete eees=ee Feldspathic quartzite--.....-- 16, 500 
5492 Nokes ville; = ase ae sees ee eee Prince William. . .| Ferruginous sandstone. -.-....- 17, 780 
odie Greenlee a2 seen wee eee Rockbridge. . ....- Dolomitic marble............- 36, 900 
5382 | Bluff Water Station..-.......... Rockingham .__-_- Limestones,. 2.222446 Jest ner 21, 450 
Gee Bae Ojo 2055 Hee Oe Me naar eed SSE OGe= ec spre Peer 00.) 5222. SN coh eee 40, 850 
teshO OSE We Alle es 2 ea a ees Russel eso ee Oe REE em nese Shaya oe 17,600 
d2tio| Burkes: Garden 732-2 )e eas Tazewell ....>..--. Dolomitic sandstone... ....--- 21, 500 
WEST VIRGINIA. 
BahSy | UG Gye ps ec sos ec ect oe ses Berkeley----- == --- Lmestone. <-< 25S yess 23, 350 
S9b7 Renick ts: ass352- eee Greenbrier . -....-- Crystalline limestone Rie Reeds: 21,300 
EPS RET oer VAT ieee a AR Esl IN dota ar Bimestond 2) 2.321 ee 17, 450 
59E9: Snow Blacesc ie caw se dss elo Cs yeep me eee Riots (yeh as See eee ee 13, 550 
7475 ceeen: Spring, east: Ofs=5-= 45-2 Hampshire a. Bees Siliceous limestone........_._- 34, 400 
TARO (le SOO See see aan eu eo operas see Oleic sesemete Quarizite 3-2: Soe eee 15, 050 
6109 | Space SEL: ree en aeemee Kanawha. .------2 Sandstone 2c aoe eee 12, 400 
9132+|-Fairmont=cs2he= 32.62 35 Marion: 9:2 5224.55 cne GOs. Rss 5 aos te eee 5, 420 
Q133 eda ayaa. = eee ges | See Oe eee See GO st ee oe ee 5, 720 
Gist s OO 54 S46). al ace eateat ee eee ro to aren a ee dOs 2 2. Saoctes seer 6, 080 
5O1O8 | SGULEISSONS seashore ero Monongalia. ---..-- Siliceous limestone.......-...- 22, 440 
5612 |...-- DOs = sear hee cea tease des Pes-e dO Se eoaae Limestone 2022 eae 17,910 
Gi Sl eae GO... 8 Se aa ee ee GOe 3 teaseee See Argillaceous limestone. - ---..- 14,300 
5614 |.-.-- doe 3285. eae eee eee GOS. {oes Calcareous sandstone. ..--..--- 29, 840 
56PD) |2ees- de Sei cin on eae See tesa eee CO sy52=. cece Impure limestone......-.-.-.- 19, 650 
5616s)! 25 GOn Se eee ee a seen ee ee GOES Sse sea ss Argillaceous limestone... ....- 24, 850 
8447 Sse eS See set eee sates WiO0d 222 esica see Feldspathic sandstone. . ---..- 11,910 
WISCONSIN 
GVA TN LEC 319) CC eee ees eae oe Meer ar: Fond du Lac...--- Dolomites. 2-222 see 32, 600 
S44By CAM bOre sso. chee eee eee Marinette. -.....-- Biotitejsranites=-s-ss= 20, 000 
PMOL WalwWatosa. 2 2255. ae ates Milwaukee......-- puplligeeous dolomite. - 22-252 45,310 
Sb06;} annons =. 32-35. sseeeo es aoe nen Waukesha........- Dolomites = 2-22 -0-a ee ee 23, 020 
1 Exact locality not Known. 

TaBLeE III.—Geographical distribution of rock samples tested to Jan. 1, 1917. 
Alabamar oie. aes Si || UGike Ge Le see 13 | New Jersey...-.--- (3) Utah ee 13 
JATIZON A] eee eee 3 Ren tuck i BERR See 46 | New Mexico....-- 1 | Vermont... -...-2- 35 
ATKANSaS 225 e eee 17 | Louisiana. i, |New, MOnk.- -- << 148°) Virginia 22222-2322 424 
California.......-- LOTS Maine So ose ee 86 North Carolina. 149 | Washington....-. 213 
Colorado 28 | Maryland.......--. LZ ORION Seen 165 | West Virginia.-.. 180 
Connecticut --..-- 52 | Massachusetts.... 192 Granere he ee 50 | Wisconsin. ..---.. 149 
Delaware. .----.-.--- Soon) Michigan nso Gon MOreponis=.= As ocee 14 | Wyoming... 3 
WlonG@ase sees Si MInneS Obes ae 17 | Pennsylvania... .-- 610+}; Canadas shane =: 52 
Georgia. s-Lote 256 | Mississippi......-- 13 | Rhode Island....-. 41 | Porto Rico 12 
Tdanow eee LO} | Missouriee =. s-522 39 | South Carolina. - - 304) Cubase Se 4 
PMO ee ee 128) |» Montane. 22522 4 | South Dakota. -.. 15 | —- 
Iindianaesa-e-c re 179 | Nebraska....--.--- 12 | Tennessee. ....-.-- 77 Toteisss-= 4, 066 
TOWS si5ocssusene ce 23 | New Hampshire. . TAUPE OKAS Ses cee see se 63 | 


By comparing 


the results of tests on a sample of rock with the 


limits as shown in the following table, a general idea of the types of 
road construction for which it is best suited may be obtained. 
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TABLE I1V.—General limiting test values for broken stone. 


| ; Limiting values. 


Type of construction. | Traffic.! Hroneh 
coefficient | Toughness.) Hardness. 
of wear. 
| Light | 5to 8 Sto 9 | 10 to 17 
i “ Aries te eranih (11 el al Hessian ene 9) O14 
Bead caer lates On way dust Miodereter G25...) 9t015| 10018) 14 or over, 
p : NERC a vivre is) Baa 16 or over. | 19 or over. | 17 or over. 
Macadam with bituminous carpet-.----.-.-...-- Light to moderate...| 5orover. | 5 or over. 2 
Bituminous macadam with seal coat.-...-...-- | Modems to EBV SS ZOGIOVeR el OOrOvern|see- see eeee 
cae sLight to moderate...| 7 or over. | 7 or over. | (2) 
STACI concrete .....-----.-------:------ Moderate to heavy . .| 10 or over. | 13 or over. |........---- 
Binder course for sheet asphalt or Topeka | Any...-.---...----.-- 7 or over. | 6 or over. (2) 
type. | 
Portland cement concrete...-...2..-...-.--.-.| Moderate to heavy... (3) 8 or over. | 16 or over. 
Stonespavine, bloCkss a keene es ace eee SAT Rie etree fat (3) 9 or over. | 16 or over. 
iBrokentstone foundations: . 2222.25. .255.--| 2-5-2 GOs ose Ga: 30rover.| dorover.| 8 or over. 
Cement concrete foundations..............--: lscocecor scat Serscecsed) Sacgdasesond Sdesescuenas | eben e es 
| 


1 Light traffic is assumed as less than 100 vehicles per day, moderate traffic between 100 and 250 vehicles, 


and heavy traffic over 250 vehicles per day. 
2 Numerous tests have shown that limits for hardness are unnecessary if the material possesses the re- 


quired French coefficient of wear and toughness. 
3 Limits for French coefficient of wear are not at present considered necessary for this type of construction. 


4 Crushing strength, 20,000 pounds or over per square inch is sometimes required. 

Cementing values should show over 25 in all cases if material is to be 
used in water-bound macadam construction. 

In general, granites, gneisses, schists, sandstones, and quartzites 
should not be used in the wearing course of water-bound macadam 
roads. Shales and slates never should be used in this connection; 
therefore cementing value tests have been discontinued on these 
materials. : 

For further details and explanation of results in this table and also 
for tests on all materials to January 1, 1916, see U. S. Department of 
Agriculture Bulletin No. 370. 
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